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* By the end of this lecture, the student will be 


able to: 
1. Discuss the mechanisms of action and adverse effects 
of antiepileptic drugs 
2. Select the appropriate antiepileptic drug in different 
types of epilepsy and specific situations. 
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Epilepsy types 


Focal epilepsy 


Simple, complex, secondary 
generalized 


onic clonic or Grano 
Ne 
Myoclonus 
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Classification summary 


GABA: 

* Barbiturate 

e BZD 

* Vigabatrin, 
Valproate 


e Tiagabine 


GABA analogues: 
* Gabapentin 


* Pregabalin 


Na channel 
blockers: 


e Phenytoin,.. 


* Carbamazepine,.. 


* Lamotrigene, 
Lacosamide 


Other: T-Ca channel 
blockers: 


*Ethosuxamide 
* Valproate,.. 


Multiple 
mechanism: 


* Felbamate 

* Topiramte 

* Valproate 

*[ amotrigene 


Other: SV2: 


e| eve tira cetam 


Main points 


e Pharmacodynamics and kinetics of old antiepileptic 
medication 


e Selection of the appropriate antiepileptics in different 
situation 


e Antiepileptics during pregnanacy 
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*Pharmacodynamics and kinetics of old 
antiepileptic medication 
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MCQ 


* Which of the following drug has a similar mechanism of 
action to phenytoin? 


a) Valproate 

b) Gabapentin 

c) Carbamazepine 
d) Levetiracetam 


9/19/24 Neurosciene Module 


Phenytoin 


* Oldest nonsedative antiepileptic 
e Mechanism: sodium channel blockers 


* Kinetics: enzyme inducer, absorption depends on 
formulations, oral, iv, not im 


* Uses: Focal, generalized tonic clonic seizures, status 
epilepticus (multi) 


Pase H €e 


Phenytoin side effects (sH 


* Dose related side effects: Nystagmus, 
diplopia, ataxia, sedation and drowsiness 


* Non dose related: 
* Gingival Hyperplasia (gum hypertrophy), Hirsutism, 


acne, rash, H epatotoxicity and coarsening of features 

* Chronic use: decrease bone mineral denisty 
(vit D metabolism leading to Hypocalcemia), 
megaloblastic anemia, Hyperglycemia, 
Neuropathy 

e Hypersensitivity: rash, IVinfusian cida affacte-. 
phlebitis and hypotension 

e Dragqnancyv cateannry D 


syndrome 
* Cleft lip and palate 
* Congenital Heart 
disease 
Hypoplasia 
Slowing of growth 


a = e a a y 
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Fos-Phenytoin 


* Pro-drug rapidly converted to phenytoin 
within minutes 


* Advantage over phenytoin 
*|M is safe 
e|nfusion rate is faster 
*Phlebitis is minimal 


* Uses: status epilepticus 


Carbamazepine 


* Most popular first line AEDS 


* Closely related to imipramine (tricyclic 
antidepressant) 

«Mechanism: sodium channel blockers 

e Kinetics: enzyme inducers 


Uses: 
* Focal, generalized tonic clonic seizures, 
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Carbamazepine side effects 


* Dose related side effects: diplopia, ataxia, drowsiness, 
Hyponatremia (ADH like effects) 


* Non dose related (Hematological ) 
* Aplastic anemia, thrombocytopenia, leucopenia 


e |diosyncarsic side effects: skin rash and Hepatic 
dysfunction 


* Hypersensitivty reaction 


Oxacarbazepine 


* Prodrug rapidly reduced to the active form 
* Mechanism: sodium channel blockers 


* Uses as carbamazepine and more safe but less 
potency 


e Side effects (2 less+1 more): 
* | ess hematological 
* More hyponatremia 
e | ess hypersensiivity 


Other: Lamotrigine 


* Mechanism (multi): 
* sodium channel blocker (main) 
* inhibit glutamate release 
e Inhibit voltage gated calcium channels 


* Uses: monotherapy or adjunctive in focal , generalize, 
absence and myoclonus (multi) 


* Side effects Skin rash (Steven Johnson syndrome), life 
threatening reaction 


* Pregnancy category: C 
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Other: Lacosamide 


e Mechanism: sodium channel blocker 
e Uses: 


e as monotherapy or adjunctive therapy for 
focal seizures. 


ein child <4 years: Safety and efficacy not 
established 


*Side effects: dizziness, ataxia, vomiting 


Valproate 


. Valproic acid 
Sodium valproate 


Divalproe acid is combination of valproic acid and sodum 
valproate 


* Equally effective 


* Mechanism (multi): 
* Block GABA transaminase 
e Block Na channel 
* Block t type Ca channel 


* Uses absence, myoclonus, tonic clonic seizures (multi) 
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Valproate side effects 


*Most common nausea, vomiting and 
mild drowsiness 

*Fatal Hepatotoxicity 

e Fatal pancreatitis 

*Hematological: Thrombocytopena 

eSuicidal thoughts 


eSevere birth defect (spina bifida, 
and lower IQ) 
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Valproate side effects 


e Should not discontinue therapy abruptly, as this can 
precipitate status epilepticus with resulting maternal 


and fetal hypoxia and threat to life; 
* Discontinuation of the drug may be considered prior 
to and during pregnancy in individual cases if seizure 


disorder severity and frequency do not pose serious 
' m > e e = — 
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[| jPhenytoin —  |Carbamazepine — Valproate 


GIT disturbances Nausea, vomiting, diarrhea (small dose after meal)common with valproic 


Neurological Drowsiness Drowsiness Least sedative 
disturbances Diplopia Diplopia 
Effect on liver Enzyme inducer Enzyme inducer Enzyme inhibitor 
microsomal (antiepileptic drugs, VitD) (antiepileptic, warfarin) 
enzymes (Ca and vit D 

supplementation 
Hematologi Megaloblastic anemia Agranulocytosis Uliroilsierey opene 


Aplastic anemia, 


cal Supplement with folic acid thrombocytopenia, 
leucopenia 
Teratogenic Fetal hydantoin syndrome Spina bifida 
effects Lower IQ 
Others Cosmetic changes: Water intoxication Hepatotoxic rare 
Gingival hyperplasia and dilutional but fatal 
Coarse facial features hyponatremia f appetite and 
Hirsutism and acne (potentiate ADH) weiaht 
: : : g 
Unpredictable serum level Hepatic dysfunction Hair | 
Decrease BMD al uid : 
Pancreatitis 
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Vigabatrin 


e Mechanism: irreversible inhibition of GABA 
transaminase(GABA degradation) 


e Uses: focal seizures 


° Side effects: drowsiness, Vision loss (long term therapy) 


Vision assessment is recommended at baseline, at least 


every 3 months during therapy, and about 6 months 
after discontinuation of therapy 
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Tiagabine 


* Mechanism: Inhibit GABA reuptake by presynaptic neuron 


thereby enhancing its neurotransmitter inhibitory activity 
in the nervous system 


* Uses adjunctive for focal seizures 


e Side effects: dizziness, parasthesia, depressive mood 
* Pregnancy Category: C 
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Gabapentin 


* GABA analogues 
* Has anticonvulsant, anxiolytics 


* Mechanism: decrease Ca entry in voltage gated 
channels (analgesic effect) 


* Uses: adjuvant for focal seizures and others: posthrpetic 
neuralgia 
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Pregabalin (Lyrica) 


* GABA analogue 
* Mechanism as gabapentin 


e Uses: adjuvant for focal, and others: diabetic neuropathy, 
postherpetic neurlagia 


* Side effects: dizziness and somnolence; inform patients that 
pregabalin may impair their ability to perform tasks such as 
driving 

elt is classifies as schedule V controlled substance, abrupt 
discontinuation may cause withdrawal symptoms 
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Felbamate 
* Mechanism: multiple 


* Uses refractory epilepsy because of the risk of 
Aplastic anemia and Hepatic failure 
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Topiramate 


Mechanism: multiple 


Uses: Focal and generalized tonic clonic seizures (multi) 
and others: mgraine prohpylaxis 


Side effects: cognitive slowing, weight loss, renal stone, 
Glaucoma, oligohydrosis 
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r 


Ethosuxamide 


* block t type ca channel 
e Uses in absence seizures 


* Side effects: 
* gastric distress, nausea and vomiting 
* Pregnancy category C 
elt may increase frequency of grand mal seizures in 
some patients 
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Leve tira cetam 


* Bind selectively to the synaptic vascular proetin 2A 
(SV2A).....modify the glutamate and GABA relaese 


e Uses: adjunctive focal and generalized tonic clonic and 
myclonus 


e Side effects: Somnolence and asthenia, Behavioral 
symptoms (eg, aggression, agitation, anger, anxiety, 
apathy) 


Main points 


e Selection of the appropriate antiepileptics in 
different situation 
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Choices of antiepileptics In 


- 
different ty Ags ses 


Levetirace 


Levetirace 


tam 


X 


carbamaze 
pine 


= 


Choices of antiepileptics in 


AIC V IJ 


WTUTZMB gabapentin = carbamaze 


HE e pine 
Abscen X Ethosuximi ] 
ce Lamotrigi de => topiramate 
Lamotrigin 
Divaloproe é 9 mii — 


à Topiramate 
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Neur 


Therapeutic uses of antiepileptic 


* Epilepsy 


* Mood stabilizers in bipolar depression (lamotrigine, 
valproate, carbamazepine) 


e Neuropathic pain (trigeminal neuralgia, herpetic pain, 


diabetic neuropathy) ...... Carbamazepine, Gaba} 
pregabalin 


“Tl 


* Migraine (valproate, topiramate) 
* Phenytoin antiarrythmic 
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General Guideline for antiepileptic 


medication 


e Proper diagnosis (wrong choice may worsen the condition) 
*Monotherapy (as common drug interactions) 
* Start therapy with a small dose & a single drug 


i 


e |f no response, gradually T dose 


i 


e |f no response, gradually substitute or add another drug 
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General Guideline for antiepileptic 


medication 


* Long duration of treatment till epileptic fits are 
absent for 2 years 


* Gradual drug withdrawal: over 6 months to avoid relapse or 
status 


* Folic acid supplements to decrease teratogenicity 


* Pregnant females should receive the lowest effective dose of 
the drug (do not stop drug as seizures may be harmful to 
fetus).Pregnancy T metabolism of anti-epileptics adjust dose. 


e OCPs: antiepileptic drugs reduce efficacy of OCPs 
* Periodic monitoring 
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Management of status 
epilepticus 


*Benzodiazepines (eg, lorazepam, diazepam, 


midazolam): First-line agents 

eAnticonvulsant agents (eg, phenytoin, fosphenytoin) 
eBarbiturates (eg, phenobarbital, pentobarbital) 
eAnesthetics (eg, propofol) 


Folic Acid Supplementation 


* All women who take AEDs during their reproductive 
years should take folic acid supplementation, but it is 
especially important prior to conception. As formation of 
the neural tube is completed often before the 
pregnancy is even recognized, AAN guidelines 
recommend folic acid supplementation to decrease the 
risk of major congenital malformations 
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MCQs 


*A child is experiencing absence seizures that interrupt 
his ability to pay attention during school and activities. 
Which of the following therapies would be the most 
appropriate? 

a) Ethosuximide 

b) Carbamazepine 

c) Diazepam 

d) Carbamazepine plus primidone 

e) Watchful waiting 


* Which of the following drugs is most useful for 
treatment of absence seizures? 


a) Topiramate 
b) Tiagabine 
C) Levtiracetam 


d) Lamotrigine 
e) zonisamide 
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* Which of the following is ineffective in treating Grand 
Mal epilepsy? 

a) Ethosuxamide 

b) Topiramate 

C) valproate 

d) Levtiracetam 

e) Lamotrigine 
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dini si ig drugs and 


™ 
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In established pregnancy to reduce teratogenic risk 
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for several reasons:- 


Changing AEDs may precipitate seizures 


Increasing Ris 


Overlapping AEDs during the change 
exposes the fetus to effects of an additional 
AED 


There is limited advantage to changing AEDs 


if pregnancy has already been established 
for several weeks 
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Preconception 


* Careful planning and management, prior to and during 
pregnancy will minimize the risks to the mother and the 
fetus. 


e Antiepileptic drug choices should be discussed before 
conception so that there need not be any major 
medication changes during pregnancy. 


Hormonal contraception and 


AEDS 


e Women with epilepsy on various enzyme-inducing AEDs face 
the risk of failure of contraception. 
e phenytoin, phenobarbital, carbamazepine, oxcarbazepine , felbamate 


NB: non-oral forms of hormonal contraception like vaginal ring and patch are also influenced in the 
same way. 


Lamotrigine concentration decreases when taken in 
combination with oral contraceptives, probably related to 
ethinyl estradiol-induced glucuronidation. 

With the cessation of oral contraceptives, up to 84% increase in 
the LTG concentration occurs almost within a week 
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During labor 


Convulsive seizures during labor and delivery should be 
treated promptly with intravenous benzodiazepines; 
lorazepam is considered the drug of choice. 


Intravenous phenytoin is also highly effective and has 
a longer duration of action. 


After delivery, phenobarbital, and benzodiazepines 
remain in neonatal plasma for several days. This can 
cause sedation and possibly a neonatal withdrawal 
syndrome 
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* Which of the following antiepileptic is the least 
teratogenic? 


a) Valproate 

b) Carbamazeine 
C) Lamotrigene 
d) Phenytoin 
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Choices of antiepileptics in 


diffs Valproic acic 


Lamotrigine 
Myoclonus Topiramate 


Levetiracetam 


Valproic acic 
Primary Lamotrigine 
generalized Topiramate 


tonic-clonic Levetiracetam 
seizures i l 
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Choices of antiepileptics in 
different types 
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Choices of antiepileptics in 
different types If absence seizures only 
ethosuximide. 

If absence seizures are 
present along with other 
seizure types the choices 
are valproic acid, 


Absence 


lamotrigine, or topiramate. 


Do not use carbamazepine, gabapentin 
or tlagabine, because these drugs may 
exacerbate absence seizures. 
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